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operation and ready to supply power, but delivering none to tlu'
machine.
This decreased cost will vary with different installations and
operating conditions, but will always prove to be greatly in the favor
of the electrical system.
The ratio of the time a machine is in operation to the possible
working time is termed the time factor. A low machine time factor
is an item of great expense, yet it will be found that many machines
will have time factors as low as 20 per cent, (in some cases even
less), ranging to approximately 85 per cent, as a maximum of those
machines of the automatic type or in continuous operation, as in
textile mills, cement mills, or similar service.
A motor directly connected to the machine may be started and
stopped with the machine, thus saving a large amount of waste
power required to drive idle shafting used to serve the machine.
The load on the machine is rarely at a maximum, varying in some
cases from 40 per. cent, to 80 per cent., depending upon the class
of work, and as the shafting and belting must be of a capacity to
take care of the maximum load, the friction load is considerable,
often as much or more than the load of the machines.
With the direct-connected motor there are no losses when the
machine is idle, and when in operation the motor requires power
only in proportion to the actual work being done. The efficiency
of the electric motor is nearly the same between half-load and any
overload within its capacity. It is obvious that this nearly constant
efficiency is a direct gain in favor of the electric system of driving.
Motors directly connected to machines increase their productive
capacity, varying with the kind of machine and the class of material
being worked, but whatever class there is always an increase.
In some mills every effort is made to keep the speed constant,
so in mechanical transmission the engineer must be careful to keep
his engine within one half to one revolution of normal speed.
Other classes of operations, as in paper making, etc., are dependent
upon uniform speed. Where motors have been directly connected
to machines, they apply uniform speed of the same number of revo-
lutions all the time, resulting in an increase in the production of
the machines. There is no slipping with the electric motor and
there is no surging in speed as in belted systems.
By the individual drives the space required for machines is con-